




















Cutting Properties of Tool with Nano-structured Surface against Titanium Alloy
Eisuke SENTOKU, Masanori TAO
Low thermal conductivity and high chemical reactivity of titanium alloys cause the tool life to 
shorten. One of the solutions of this problem is cutting by a coated tool has high thermal resistance 
and low reactivity against cutting materials. In this study, I improve a coated tool to extend the tool 
life by producing nano-structure on its face by femto-second laser irradiations and investigate cutting 
properties of the improved tools such as tool wear and cutting temperature in titanium alloys milling. 
The cutting temperature is measured using two-color pyrometer with optical fi ber. As a result, the 
nano-structure decrease the tool wear, but increase the cutting temperature.
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ķııŮİŮŪů ͉́ྚحࢥࢥߓ́ȄϾϷɁĶĹĳɎ ĭ τȜΎحࢥ
फ͙ࢥߓ͉́ȄϾϷɁķĸĴɎ͂̈́ͤȄŷ ̦ఱ̧̩̈́ͥ͂ϾϷ
͉ˎষ۾ତഎͅષઌ̱̞̀ͥȅ̱̥̱Ȅླྀ࿍೩ࡘ࢘ض̦ږ
෇̯̹ͦŷɁķııŮİŮŪů ͉́ȄτȜΎحࢥफ͙ࢥߓ͈༷
̦̞ࣞϾϷ̞̭̦̥̹͂̈́̽̀ͥ͂ͩ̽ȅ
̭͈̠̈́ࠫ͢ض̹͂̈́̽ࡔ֦̱͂̀Ȅ΢Φࢹ௮ັဓ͢ͅ
ͤࢥߓ͈͒๭ॉऺ͈ާ಍̦ဲଷ̯ͦȄާ಍ླྀ࿍̦ࢥߓླྀ࿍
͈৽֦͂̈́ͥΙΗϋࣣ߄͈୨ॉ̤̞͉̀ͅࢥߓླྀ࿍̦ဲ
ଷ̯̹̦ͦȄާ಍໤̦̞̹̈́͛ͅࢥߓߗഢশ͈႖ݕ࢘ض̦
઀̯̩̈́ͤȄ୨ॉأഽ̦̩̹ࣞ̈́̽خෝ଻̦ࣉ̢ͣͦͥȅ
ˑȅࠫ࡞
έͿθΠຟτȜΎ̳̩̞̽̀͢ͅ࿂ͅ΢Φࢹ௮ͬັဓ
̱̹΀ϋΡησͬဥ̞̀ΙΗϋࣣ߄͈௰࿂حࢥ࣐̞ͬȄࢥ
ߓླྀ࿍Ȅ୨ॉأഽͬ಺͓̹ȅං̹ͣͦࠫضͬոئͅা̳ȅ
Ȫˍȫ௰૿൪̬࿂ླྀ࿍͉Ȅ΢Φࢹ௮ͬັဓ̳̭ͥ͂̽͢ͅ
̀೩ࡘ̱̹ȅ
Ȫˎȫ΢Φࢹ௮ັဓ̱̹ાࣣ͈୨ॉশ͈௰૿൪̬࿂أഽ͉
ŷɁĴııȄĵĶıŮİŮŪů͉́Ȅࢹ௮̱̈́ࢥߓ͕͖͂൳အ̜́̽
̹̦ȄŷɁķııŮİŮŪů ͉̩̹́ࣞ̈́̽ȅ
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